complexes with the drug presumably acting as a hapten. Similar changes have been reported in some cases of gold-induced nephrotic syndrome while others have shown tubular damage with no evidence of immune complex deposition in the glomeruli, suggesting that in some cases at least gold has a direct toxic effect on the renal tubules. Gold salts produce various nephrotoxic effects including depression of the glomerular filtration rate, sometimes resulting in uraemia.
Drug-induced retroperitoneal fibrosis
Drug-induced retroperitoneal fibrosis is a curious condition in which extensive and progressive fibrosis occurs most commonly in the retroperitoneal space affecting and obstructing the ureters with a resulting-obstructive uropathy, which may cause acute or chronic renal failure. The ureteric obstruction is due to replacement of the muscular walls of the ureter by fibrous tissue, although the lumen itself is not occluded and, paradoxically perhaps, it is usually quite easy to pass a ureteric catheter up the obstructed ureter from the bladder. Other structures may be affected by this fibrotic process, including the inferior vena cava and aorta. In addition, the process may occasionally occur elsewhere-for instance, in the mediastinum, liver, and thyroid gland. Several drugs have been incriminated in this condition, particularly methysergide but also ergotamine, dihydroergotamine, hydrallazine, dexamphetamine, and methyldopa. In many cases, however, no particular drug can be blamed. The underlying pathological mechanism is not known.
Localised fibrosis and stricture formation in the wall of the ureters have also been attributed to chronic analgesic abuse.
Analgesic nephropathy
Analgesic nephropathy is now a well-recognised form of chronic renal disease and an important cause of chronic renal failure. The basic pathological lesion is papillary necrosis. The mechanism would seem to be damage to, and occlusion of, the vasa recta leading to ischaemic necrosis of the papillae. Renal tubules passing into a necrotic papilla are obstructed, and this leads to secondary atrophy of the obstructed nephrons with resulting changes in the overlying renal cortex, which have in the past been referred to as "chronic interstitial nephritis." Analgesic nephropathy is particularly prevalent in Switzerland, Scandinavia, and Australia. Phenacetin has generally been regarded as the drug responsible, although most patients have taken the phenacetin with a number of other mild analgesics, particularly aspirin, codeine, amidopyrine, and phenazone. It is therefore difficult to be sure whether it is the combination of drugs or phenacetin alone that is the cause. It is interesting that there have been only isolated reports of papillary necrosis due to chronic abuse of aspirin or paracetamol alone. Paracetamol is particularly interesting since it is the principal metabolite of phenacetin. Chronic analgesic abuse is often associated with chronic laxative abuse, and the combination may be responsible for papillary necrosis. Analgesic nephropathy is dose-related, and by the time that it is recognised patients have usually taken more than 2 kg of phenacetin over many years and sometimes much more than this. In Britain phenacetin has been obtainable only on prescription for the past few years, and it will Thiazide diuretics and probenecid can occasionally cause the formation of non-opaque urate calculi, and these may also be formed during the treatment of reticuloses, when there may be a tremendous breakdown of tumour nucleoprotein with excessive formation of urate.
Opaque calculi formed of silicone dioxide have resulted rarely from the excessive consumption of magnesium trisilicate for peptic ulceration.
Urate nephropathy
In addition to the occasional production of urate calculi as a result of drugs, acute renal failure may result from an acute hyperuricaemic crisis during the treatment of malignant disease (particularly lymphomata) by cytotoxic drugs, radiotherapy, or both. Serum urate concentration rapidly rises to high levels, sometimes as high as 30 mg/ 100 ml as a result of rapid breakdown of neoplastic cells releasing large amounts of nucleoprotein, which in turn is metabolised to urate.
The urinary excretion of urate is greatly increased and is precipitated in the renal tubules, resulting in an intrarenal obstructive uropathy and acute renal failure. This potential hazard of cancer chemotherapy is now well recognised, and allopurinol may be given prophylactically. If it is diagnosed before acute renal failure is established an alkaline diuresis should be established to wash out the tubules and minimise further urate precipitation. If acute renal failure is established dialysis treatment may be necessary, but there may be some slow recovery of renal function once the hyperuricaemia is controlled.
Impaired renal concentrating ability
Some impairment of renal concentrating ability will be found in any renal disease severe enough to cause appreciable nitrogen retention. There are several renal disorders, however, in which there may be selective and particular damage (at first) to the medulla, resulting in a selective impairment of renal concentrating ability when the glomerular filtration rate may still be normal or only slightly reduced. This will be associated with an impairment in the renal response to antidiuretic hormone (ADH). Clinically there may be polyuria and polydipsia, sometimes severe enough to justify the term "nephrogenic diabetes insipidus" or "pitressin-resistant diabetes insipidus." Some of these disorders are directly or indirectly drug-induced and include: potassium deficiency, hypercalcaemia, analgesic nephropathy, deteriorated tetracyclines (anhydro-4-epitetracycline), demethylchlortetracycline, methoxyflurane, lithium salts, and amphotericin-B.
Syndrome of inappropriate secretion of ADH
The syndrome of inapproriate secretion of ADH consists of hyponatraemia and reduced plasma osmolality together with a urine osmolality usually exceeding that of the plasma. Despite hyponatraemia, urinary sodium excretion often exceeds 50 mmol(mEq)/day. There is no oedema and fluid depletion is absent. The condition is produced by continuous release of ADH inappropriately to the plasma osmolality, and it occurs in the absence of renal or adrenal disease. The clinical features are due to water intoxication and include lethargy, apathy, nausea, vomiting, headache, irritability, disorientation, increasing confusion, convulsions, and coma. The relaxation phase of tendon reflexes may be prolonged as in myxoedema, and in severe cases tendon reflexes may be absent with extensor plantar responses. Mild hypothermia may occur. The syndrome may easily be confused with several neurological disorders. Inappropriate ADH secretion has several causes. Perhaps the most well-known is that occurring in association with various tumours, particularly carcinoma of the lung, in which arginine vasopressin has been identified in tumour extracts. There are many other causes, however, including druginduced cases. Drugs that have been incriminated in this syndrome include chlorpropamide, thiazide diuretics, carbamazepine, vincristine, cyclophosphamide, clofibrate, and metformin. The mechanism of the drug-induced variety of this syndrome is not clear, but there is conflicting evidence that in some cases the drugs stimulate in some way an increased release of ADH (chlorpropamide, carbamazepine, clofibrate, and vincristine) .
Management of the syndrome is basically reduction of water intake. In clinically severe cases intravenous frusemide to promote a diuresis together with sodium and potassium replacement have been used. Lithium carbonate has been used to inhibit the action of ADH, and demethylchlortetracycline has also been advocated. Both 
ONE HUNDRED YEARS AGO
Among the causes of that kind of Bright's disease known as granular kidney, mental anxiety and prolonged distress take a high, if not the chief, place. A middle-aged person, man or woman, will come to us complaining that he is no longer active and eager for work, but is unaccountably languid and heavy; that he has of late become liable to dyspnoea; and that, especially after mental anxiety, attacks of this dyspnoea may come on even during hours of repose. The physician will then find the flesh falling and the complexion fading, the pulse growing tense and the heart enlarging; the urine varying widely in quantity, of low gravity, and often slightly albuminous. Now, if he inquire into the preceding history of such a patient, he will very commonly find that carking care or bitter and long sorrow has set its mark upon his life. It is impossible to prove this statement by the reading of cases; my statement is one which must be tested by others, and must stand or fall by the general voice. But I may say that I am even myself surprised to find how fully my belief is borne out by the comparison of my own cases.
During the last two years, I find I have made notes of thirty-five cases of granular kidney occurring in private practice, and I find a marked history of mental distress or care, or both, in twenty-four of them. As a result of such causes, indeed, I find that granular kidney follows more frequently than degeneration of the brain or spinal cord, and far more frequently than primary failure of the heart's muscle. (British Medical Journal, 1877.) 
